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(54) GRAFT COPOLYMER AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To produce easily at good efficiency a graft copolymer comprising a thermoplastic 
elastomer segment and a vinyl polymer segment and improved in heat resistance, mechanical 
properties, moldability and molding appearance without detriment to the inherent flexibility of 
the thermoplastic elastomer. 

CONSTITUTION: This graft copolymer is the one comprising a thermoplastic elastomer 
segments and vinyl polymer segments and having a multi-phase structure in which segments of 
one kind form a disperse phase of spherical particles as fine as 0.01 -5om in a continuous phase 
formed from segments of the other kind. This production process comprises producing a 
precursor of a graft polymer from a thermoplastic elastomer and a vinyl polymer which is a 
copolymer of a vinyl monomer with a radical-polymerizable organic peroxide and having an 
active oxygen content of 0.003-0.73wt.% and melt-kneading this precursor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The graft copolymer characterized by having the polyphase structure in which the 
dispersed phase of a detailed particle was formed into the continuous phase in which it becomes 
from a thermoplastic-elastomer segment and a vinyl system polymer segment, and one segment 
is formed of the segment of another side. 

[Claim 2] The manufacture approach of the graft copolymer characterized by carrying out 
melting kneading of thermoplastic elastomer and the graftHzed precursor which consists of a 
vinyl system polymer which are a vinyl system monomer and a copolymer of radical 
polymerization nature organic peroxide, and has 0.003 - 0.73% of the weight of the amount of 
active oxygen. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the graft copolymer excellent in thermal- 
resistance, mechanical physical-properties, and fabricating-operation nature etc., and its 
manufacture approach including thermoplastic elastomer. This graft copolymer is useful as a 
molding material, adhesives, coating, a modifier, a macromolecule compatibilizer, etc. in large 
fields, such as autoparts, electrical and electric equipment and electronic parts, and industrial 
components. 
[0002] 

[Description of the Prior Art] The outstanding impact resilience, thermal resistance, fabricating- 
operation nature, etc. are accepted, and thermoplastic elastomer is used in many fields. 
However, recently, much more high performance-ization of thermoplastic elastomer is demanded 
and the attempt which blends various polymers is made. 

[0003] For example, in order to raise the thermal resistance of a thermoplastic polyurethane 
system elastomer, the constituent which blended the acrylonitrile styrene copolymer is indicated 
by JP,3-35055,A. Furthermore, resin, such as diene system rubber and polystyrene, is blended 
under existence of a peroxide to thermoplastic elastomer, and the elastomer constituent which 
improved flexibility, reinforcement and fabricating-operation nature is indicated by JP,4-76063,A. 

[0004] 

[The technical problem which invention will solve and to carry out] However, in order that vinyl 
system polymers including thermoplastic elastomer and an acrylonitrile styrene copolymer may 
not almost have compatibility, phase separation of them is carried out only by blending. 
Therefore, there are flexibility based on thermoplastic elastomer and a fault that physical 
properties, such as thermal-resistance, mechanical physical-properties, and fabricating- 
operation nature and an appearance, will fall greatly further, and the improvement is desired. 
[0005] While this invention is made paying attention to the problem of such a conventional 
technique and that object maintains the flexibility of thermoplastic elastomer, it is in offering the 
graft copolymer excellent in the appearance of thermal-resistance, mechanical physical- 
properties, and fabricating-operation nature and mold goods. Moreover, other objects are to offer 
the manufacture approach of a graft copolymer that graft efficiency can obtain highly and easily 
the graft copolymer which consists of a thermoplastic-elastomer segment and a vinyl system 
polymer segment. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the graft 
copolymer of the 1st invention consists of a thermoplastic-elastomer segment and a vinyl 
system polymer segment and it has the polyphase structure in which the dispersed phase of a 
detailed particle was formed into the continuous phase in which one segment is formed of the 
segment of another side. 

[0007] Moreover, the manufacture approach of the graft copolymer the 2nd invention is 
characterized by carrying out melting kneading of thermoplastic elastomer and the graft-ized 
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precursor which consists of a vinyl system polymer which are a vinyl system monomer and a 
copolymer of radical polymerization nature organic peroxide, and has 0.003 - 0.73% of the weight 
of the amount of active oxygen. 

[0008] With the thermoplastic elastomer used by this invention, a thermoplastic polyolefine 
system elastomer, a polystyrene system elastomer, a polyurethane system elastomer, a 
polyester system elastomer, a polyamide system elastomer, a polyvinyl chloride system 
elastomer, etc. can specifically be mentioned. A mechanical strength and the heat-resistant 
amelioration effectiveness have a polyolefine system elastomer, a polystyrene system elastomer, 
and a highly desirable polyurethane system elastomer also in these thermoplastic elastomer. 
Furthermore, the moldability amelioration effectiveness has the highly most desirable polyolefine 
system elastomer. 

[0009] That consists of olefin system copolymer rubber and a liquid crystallinity olefin system 
polymer, and these are carrying out [ that ] joint bridge formation as the above-mentioned 
polyolefine system elastomer is desirable. The olefin system copolymer rubber which constitutes 
a polyolefine system elastomer is the copolymer of at least one sort of polyenes (usually diene), 
and two or more sorts of nonpolar alpha olefin monomers, and is the rubber-like copolymer of 
amorphism nature intrinsically. For example, ethylene-propylene-diene copolymerization rubber 
(EPDM) is suitable. 

[0010] Moreover, said crystalline olefin system polymer is a crystalline polymer obtained by 
carrying out the polymerization of ethylene, a propylene, butene-1, and the nonpolar alpha olefin 
monomer of pentene-1 grade with a conventional method. Typically, although polyethylene and 
its copolymer, polypropylene and its copolymer, polybutene, etc. are mentioned, polypropylene 
and its copolymer are [ among these ] suitable. 

[001 1] 60 - 20 % of the weight has [ the rate of olefin system copolymer rubber and a crystalline 
olefin system polymer / a crystalline olefin system polymer ] olefin system copolymer rubber 
usually desirable 40 to 80% of the weight to both components. Kneading processing is carried out 
above the melting point, and both components serve as a thermoplastic polyolefine system 
elastomer. 

[0012] In order to give a property useful as an elastomer, it is desirable to vulcanize olefin 
system copolymer rubber, and said kneading processing is carried out under existence of 
vulcanizing agents, such as a peroxide, FINORU resin, and sulfur, in this case. 
[0013] In addition, the thermoplastic polyolefine system elastomer may contain other 
components, unless the rubber property etc. is spoiled. Specifically, they are oil, a bulking agent, 
carbon black, a stabilizer, etc. 

[0014] Said polystyrene system elastomer is a block copolymer containing the polymer of at 
least one vinyl aromatic series monomer, and the polymer of at least one conjugated diene. This 
may be a straight chain mold or may be a radial mold. Moreover, it does not matter even if the 
polymer containing conjugated diene may be a random copolymer with a small amount of vinyl 
aromatic series monomer and it is the so-called taper mold block copolymer which the amount 
of vinyl aromatic series monomers ****. 

[0015] There is especially no limit about the structure of a block copolymer, and either n (A-B) 
mold a n-A (A-B) mold or (A, B) a n-C mold can be used. Among a formula, in the polymer of a 
vinyl aromatic series monomer, and B, the polymer of conjugated diene and C show coupling 
agent residue, and n shows [ A ] one or more integers. In addition, in the above-mentioned block 
copolymer, it is also possible to use the block copolymer with which hydrogenation of the 
conjugated diene part was carried out. 

[0016] As the above-mentioned vinyl aromatic series monomer, styrene, alpha-styrene, o-methyl 
styrene, m-methyl styrene, p-methyl styrene, or vinyl naphthalene is used. Especially styrene is 
[ among these ] desirable. Moreover, as conjugated diene, 1,3-butadiene, an isoprene, piperylene. 
etc. are used and 1,3-butadiene and an isoprene are especially desirable in these. 
[0017] 10,000-800,000 are desirable still more desirable, and the weight average molecular 
weight of a block copolymer is 50,000-500,000. Moreover, the content of the vinyl aromatic 
series monomer in a block copolymer has 5-60 desirable % of the weight, and its 20 - 50 % of 
the weight is still more desirable. 
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[0018] Said polyurethane system elastomer means the polymer obtained by intramolecular 
through a urethane bond by the polyaddition reaction by using long-chain polyol, short chain 
polyol, a short chain glycol, diisocyanate, etc. as a raw material. 

[0019] There are Pori (1, 4-butylene horse mackerel peat), Pori (1, 6-hexane horse mackerel 
peat), the poly caprolactone, a polyethylene glycol, a polypropylene glycol, polyoxy 
tetramethylene glycol, etc. in the long-chain polyol which is the raw material of this 
thermoplastic polyurethane elastomer. Moreover, there are ethylene glycol, 1, 4-butanediol, 1,6- 
hexanediol, etc. in a short chain glycol. Furthermore, as diisocyanate, there are tolylene 
diisocyanate, 4, and 4-diphenylmethane diisocyanate, hexamethylene di-isocyanate, isophorone 
diisocyanate, etc. And a soft segment is formed by long-chain polyol and diisocyanate, and a 
hard segment is formed by the short chain glycol and diisocyanate. 

[0020] The weight average molecular weight of a thermoplastic polyurethane elastomer is 
10,000-300,000 preferably [ it is desirable and ] to 5,000-500,000, and a pan. next, as a vinyl 
system monomer used by this invention Specifically Styrene, nuclear substitution styrene, for 
example, methyl styrene, dimethyl styrene, Ethyl styrene, isopropyl styrene, KURORU styrene, 
and alpha-permutation styrene, for example, alpha methyl styrene, A vinyl aromatic series 
monomer, an acrylic acid, or methacrylic acids, such as alpha-ethyl styrene. The alkyl ester of 
the carbon numbers 1-7 of an acrylic acid or a methacrylic acid, For example, methyl - of an 
acrylic acid (meta), ethyl - propyl - isopropyl - Acrylic ester (meta) monomers, such as butyl - 
glycidyl - 2-hydroxyethyl - and 2-hydroxypropyl - Vinylcyanide monomers, such as acrylonitrile 
or a methacrylonitrile. Vinyl ester monomers, such as vinyl acetate and propionic-acid vinyl, 
acrylamide, They are vinyl monomers, such as Monod of maleimide, such as acrylamide (meta) 
monomers, such as methacrylamide, a maleic anhydride, phenyl maleimide, and cyclohexyl 
maleimide, and a maleic acid, and G ester. A vinyl aromatic series monomer, an acrylic ester 
(meta) monomer, a vinylcyanide monomer, and a vinyl ester monomer are preferably used also 
especially in these. 

[0021] Since especially the vinyl system polymer obtained by carrying out the polymerization of 
a vinyl aromatic series monomer or (meta) the acrylic ester monomer 50% of the weight or more 
has the good dispersibility at the time of blending a graft copolymer to other polymers, it is 
desirable. Moreover, since the dispersibility to other polymers of a graft copolymer improves 
much more and the amelioration effectiveness of various functions becomes good, the vinyl 
system polymer obtained by copolymerizing the monomer which has functional groups, such as 
an epoxy group, a hydroxyl group, an acid (anhydride radical), and an amino group, with the 
above-mentioned monomer is desirable. Furthermore, the vinyl copolymer which consists of 
heat-resistant 50 - 100 % of the weight of vinyl aromatic series monomers from a viewpoint and 
0 - 50 % of the weight of vinylcyanide monomers is desirable. 

[0022] The graft copolymer as used in the field of this invention has the polyphase structure 
with which the vinyl system polymer segment or thermoplastic-elastomer segment from which it 
differs, and which is a component formed the dispersed phase of a detailed particle into the 
continuous phase formed of a thermoplastic-elastomer segment or a vinyl system polymer 
segment. This detailed particle is distributed to homogeneity usually almost spherically. It is more 
desirable to be a vinyl system polymer from a viewpoint of a moldability, although the segments 
currently distributed may be any of thermoplastic elastomer and a vinyl system polymer. 
[0023] The particle diameter of the segment currently distributed has desirable 0.01-5 
micrometers, and its 0.05-1 micrometer is still more desirable. When the particle diameter of a 
distributed segment is less than 0.01 micrometers, or when exceeding 5 micrometers, there is a 
possibility that many physical properties of a graft copolymer become inadequate, for example, 
an appearance may get worse or mechanical physical properties may fall. 
[0024] the number average degree of polymerization of the vinyl system polymer which 
constitutes the graft copolymer of this invention — 5-10000 — desirable — 10-5000 — it is 
100-2000 most preferably. Although it is possible, since thermal resistance falls or an 
appearance gets worse, it is not desirable to raise the moldability of the graft copolymer of this 
invention as a number average degree of polymerization is less than five. Moreover, if a number 
average degree of polymerization exceeds 10000, it is not desirable in order for melt viscosity to 
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become high, for a moldability to fall or for surface gloss to fall. 

[0025] As for the graft copolymer of this invention, a thermoplastic-elastomer segment becomes 
desirable from 50 - 90 % of the weight most preferably 20 to 90% of the weight still more 
preferably five to 95% of the weight. Therefore, a vinyl system polymer segment is 50 - 10 % of 
the weight most preferably 80 to 10% of the weight still more preferably 95 to 5% of the weight. 
[0026] A thermoplastic-elastomer segment becomes [ flexibility / inadequate ] being less than 5 
% of the weight and is not desirable. Moreover, if a thermoplastic-elastomer segment exceeds 95 
% of the weight, since thermal resistance and the moldability amelioration effectiveness are 
inadequate, it is not desirable. 

[0027] The approach shown below is suitable for the graft-ized method at the time of 
manufacturing the graft copolymer of this invention. Since the secondary condensation by heat 
does not take place, it excels in many physical properties, and graft efficiency is high and it is 
because the manufacture approach is also simple. 

[0028] Hereafter, the manufacture approach of the graft copolymer this invention is explained in 
full detail concretely. That is, water is made to suspend the particle 100 weight section of 
thermoplastic elastomer first. Independently, the following solution is added to at least one sort 
of vinyl monomers 5 - the 400 weight sections. The solution dissolves 0.01 - 10 weight section 
for the radical polymerization initiator whose decomposition temperature for obtaining 0.1-10 
weight section and the half-life of 10 hours for one sort or two sorts or more of mixture of 
radical polymerization nature organic peroxide expressed with the following general formula (1) or 
(2) to this vinyl monomer 100 weight section is 40-90 degrees C to a total of 100 weight 
sections of a vinyl monomer and radical polymerization nature organic peroxide. 
[0029] And it heats on the conditions from which decomposition of a radical polymerization 
initiator does not arise substantially, and a vinyl monomer, radical polymerization nature organic 
peroxide, and a radical polymerization initiator are made to sink into the particle of thermoplastic 
elastomer. Make the temperature of this aqueous suspension rise, a vinyl monomer and radical 
polymerization nature organic peroxide are made to copolymerize in the particle of thermoplastic 
elastomer, and a graft-ized precursor is obtained. 

[0030] As for the graft-ized precursor of this invention, it is desirable that the vinyl system 
polymer blended in it contains 0.003 - 0.73 % of the weight as active oxygen. It falls [ the graft- 
ized ability of a graft-ized precursor ] that this amount of active oxygen is less than 0.003 % of 
the weight to the degree of pole and is not desirable. Moreover, when 0.73 % of the weight is 
exceeded, generation of gel increases in the case of graft-izing, and it is not desirable. In 
addition, the amount of active oxygen in this case can extract a vinyl system polymer from the 
graft-ized precursor of this invention by solvent extraction, and can compute it by calculating 
the amount of active oxygen of this vinyl system polymer by the iodometry method. 
[0031] Subsequently, the graft copolymer of this invention can be obtained by kneading a graft- 
ized precursor under 1 00-300-degree C melting. At this time, even if it mixes thermoplastic 
elastomer or a vinyl system polymer independently to a graft-ized precursor and kneads under 
melting to it, a graft copolymer can be obtained. It is the graft copolymer which the most 
desirable one kneaded the graft-ized precursor under melting, and was obtained from the point 
of graft efficiency and productivity. 

[0032] The radical polymerization nature organic peroxide expressed with said general formula 
(1) is the following compound. 



[0033] 
[Formula 1] 



R 



3 



C H 2 =C-C-0- CC H 2 -CH-O) « -C-O-O-C-Re 
I II I II I 

Ri 0 R 2 O R4 

[0034] The inside of a formula, and R1 A hydrogen atom or the alkyl group of carbon numbers 1- 
2, and R2 A hydrogen atom or a methyl group, and R3 And R4 It is the alkyl group of carbon 
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numbers 1-4, and R5, respectively. The alkyl group of carbon numbers 1-12, a phenyl group, an 
alkylation phenyl group, or the cycloalkyl radical of carbon numbers 3-12 is shown, m is 1 or 2. 
[0035] Moreover, the radical polymerization nature organic peroxide expressed with said general 
formula (2) is the following compound. 
[0036] 
[Formula 2] 

R 8 

CH_ =C-CH 2 -0- (CH 2 -CH-O) . -C-O-O-C-Rio 
I | II | 

R 6 R; O Re 

[0037] The inside of a formula, and R6 A hydrogen atom or the alkyl group of carbon numbers 1- 
4. and R7 A hydrogen atom or a methyl group, and R8 And R9 The alkyl group of carbon numbers 
1-4 and R10 show the alkyl group of carbon numbers 1-12, a phenyl group, alkylation phenyl, or 
the cycloalkyl radical of carbon numbers 3-12. respectively, n is 0. 1, or 2. 
[0038] As radical polymerization nature organic peroxide expressed with a general formula (1). 
specifically t-butylperoxy AKURIROIROKISHI ethyl carbonate, t-amyl peroxy 
AKURIROIROKISHIECHIRU carbonate, t-hexyl peroxy AKURIROIROKISHIECHIRU carbonate. 1, 
1 and 3. and 3-tetramethylbutylperoxy AKURIRO yloxy ethyl carbonate, Cumyl peroxy 
AKURIROIROKISHIECHIRU carbonate, p-isopropyl cumyl peroxy AKURIROIROKISHIECHIRU 
carbonate, t-butylperoxy METAKURIROIROKISHI ethyl carbonate, t-amyl peroxy 
METAKURIROIROKISHIECHIRU carbonate, t-hexyl peroxy METAKURIROIROKISHIECHIRU 
carbonate, 1 . 1 and 3. and 3-tetramethylbutylperoxy METAKURIRO yloxy ethyl carbonate, Cumyl 
peroxy METAKURIROIROKISHIECHIRU carbonate, p-isopropyl cumyl peroxy 
METAKURIROIROKISHIECHIRU carbonate, t-butylperoxy METAKURIROIROKISHI ethyl 
carbonate, t-AMIRUPERUOKISHIAKURIRO yloxy ethoxyethyl carbonate, t-hexyl 
PERUOKISHIAKURIROIROKISHI ethoxyethyl carbonate. 1. 1. 3. and 3-tetramethylbutylperoxy 
AKURIRO yloxy ethoxyethyl carbonate. KUMIRUPERUOKISHIAKURIRO yloxy ethoxyethyl 
carbonate, p-isopropyl KUMIRUPERUOKISHIAKURIRO yloxy ethoxyethyl carbonate, t- 
butylperoxy METAKURIROIROKISHI ethoxyethyl carbonate. t-AMIRUPERUOKISHIMETAKURIRO 
yloxy ethoxyethyl carbonate, t-hexyl peroxy METAKURIROIROKISHI ethoxyethyl carbonate, 1.1. 
3. and 3-tetramethylbutylperoxy METAKURIRO yloxy ethoxyethyl carbonate. 
KUMIRUPERUOKISHIMETAKURIRO yloxy ethoxyethyl carbonate, p-isopropyl 
KUMIRUPERUOKISHIMETAKURIRO yloxy ethoxyethyl carbonate, t-butylperoxy 
AKURIROIROKISHI isopropyl carbonate, t-AMIRUPERUOKISHIAKURIRO yloxy isopropyl 
carbonate, t-hexyl PERUOKISHIAKURIROIROKISHI isopropyl carbonate. 1. 1. 3, and 3- 
tetramethylbutylperoxy AKURIRO yloxy isopropyl carbonate. KUMIRUPERUOKISHIAKURIRO 
yloxy isopropyl carbonate, p-isopropyl KUMIRUPERUOKISHIAKURIRO yloxy isopropyl carbonate, 
t-butylperoxy METAKURIROIROKISHI isopropyl carbonate. t-AMIRUPERUOKISHIMETAKURIRO 
yloxy isopropyl carbonate, t-hexyl PERUOKISHIMETAKURIROIROKISHI isopropyl carbonate, 1.1. 
3, and 3-tetramethylbutylperoxy METAKURIRO yloxy isopropyl carbonate, 
KUMIRUPERUOKISHIMETAKURIRO yloxy isopropyl carbonate, p-isopropyl 
KUMIRUPERUOKISHIMETAKURIRO yloxy isopropyl carbonate, etc. are illustrated. 
[0039] furthermore, as a compound expressed with a general formula (2) t-butylperoxy allyl 
carbonate, t-amyl peroxy allyl carbonate, t-hexyl peroxy allyl carbonate. 1 , 1 and 3. 3- 
tetramethylbutylperoxy allyl carbonate, p-menthonaphtene peroxy allyl carbonate, cumyl peroxy 
allyl carbonate, t-butylperoxy metallyl carbonate, t-amyl peroxy metallyl carbonate, t-hexyl 
peroxy metallyl carbonate, 1 , 1 and 3, 3-tetramethylbutylperoxy metallyl carbonate, p- 
menthonaphtene peroxy metallyl carbonate, cumyl peroxy metallyl carbonate, t-butylperoxy 
ARIROKI ethyl carbonate, t-amyl peroxy ARIROKISHIECHIRU carbonate, t-hexyl peroxy 
ARIROKISHIECHIRU carbonate, t-butylperoxy METARIROKISHI ethyl carbonate, t-amyl peroxy 
METARIROKISHIECHIRU carbonate, t-hexyl peroxy METARIROKISHIECHIRU carbonate, t- 
butylperoxy ARIROKISHI isopropyl carbonate, t-amyl PERUOKISHIARIROKISHI isopropyl 
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carbonate, t-HIKISHlRUPERUOKISHIARIROKI seesaw propyl carbonate, t-butylperoxy 
METARIROKISHI isopropyl carbonate, t-amyl PERUOKISHIMETARIROKISHI isopropyl carbonate, 
t-hexyl PERUOKISHIMETARIROKISHI isopropyl carbonate, etc. are illustrated. 
[0040] They are t-butylperoxy AKURIROIROKISHI ethyl carbonate, t-butylperoxy 
METAKURIROIROKISHI ethyl carbonate, t-butylperoxy allyl carbonate, and t-butylperoxy 
metallyl carbonate preferably especially. 

[0041] Since the graft copolymer of this invention is excellent in a fluidity, it can be fabricated by 
any shaping approach of an irtjection-molding method, an extrusion method, a vacuum-forming 
method, and a blow molding method. The viewpoint of a fluidity and a mold-goods appearance to 
the extrusion method of the injection-molding method is desirable from the moldability of a 
shaping sheet, and a viewpoint of a sheet appearance especially. Moreover, a vacuum-forming 
method is more desirable from a viewpoint of draw-forming nature. 

[0042] Moreover, since the graft copolymer of this invention has the good compatibility to other 
polymers, it is suitable also as an amelioration agent of many properties which make the start 
shock resistance, such as engineering plastics, adhesion, and a moldability. 
[0043] 

[Example] Hereafter, an example and the example of a comparison are given and this invention is 
explained still more concretely. 

(Manufacture of an example 1 and a graft copolymer (A)) 2500g of pure water was put into the 
autoclave made from stainless steel with a volume of 51., and polyvinyl alcohol 2.5g was further 
dissolved in it as suspension. Into this, thermoplastic polyolefine system elastomer "Santoprene 
101-80" (trade name, Made in formation [ Monsanto, Mitsubishi ]) 700g was put in as 
thermoplastic elastomer, and it stirred and distributed. 

[0044] Independently, t-butylperoxy METAKURIROIROKISHI ethyl carbonate 6g was dissolved in 
styrene 300g as a vinyl monomer as benzoyl peroxide "NAIPAB" (trade name, Nippon Oil & Fats 
Co., Ltd. make) 1.5g as a radical polymerization initiator, and radical polymerization nature 
organic peroxide. This solution was thrown in and stirred in said autoclave. Subsequently, 
temperature up of the autoclave was carried out to 60-65 degrees C, and impregnation of the 
vinyl monomer containing a radical polymerization initiator and radical polymerization nature 
organic peroxide was carried out into the particle of a thermoplastic polyolefine system 
elastomer by stirring for 2 hours. 

[0045] Next, temperature was maintained at raising and its temperature at 80-85 degrees C for 
7 hours, the polymerization was completed, it rinsed and dried, and the graft-ized precursor (a) 
was obtained. It was 850, when ethyl acetate extracted the styrene polymer in this graft-ized 
precursor (a) and the number average degree of polymerization was measured by the gel 
permeation chromatograph (GPC). Moreover, when the amount of active oxygen of a styrene 
polymer was measured by the iodometry method, it was 0.13 % of the weight Subsequently, the 
graft copolymer (A) was obtained by extruding this graft-ized precursor (a) and making it graft — 
ization-react at 200 degrees C with a lab PURASUTO mill-shaft extruder (made in Oriental 
Energy Machine factory). 

[0046] When this graft copolymer (A) was observed with the scanning electron microscope 
"JEOL JSM T300" (JEOL Co., Ltd. make), real ball-like resin with a particle diameter of 0.3-0.5 
micrometers was the polyphase structure distributed to homogeneity. 

[0047] In addition, the graft efficiency of a styrene polymer was 56.1 % of the weight at this time. 

(Manufacture of an example 2 and a graft copolymer (B)) In the example 1 , 300g of styrene 
monomers as a vinyl monomer was changed into the 210g of styrene monomers, and 90g [ of 
acrylonitrile monomers ] mixed monomer. Moreover, benzoyl peroxide 1.5g was changed into G 3 
and 5 and 5-trimethylhexanoylperoxide "par roil 355" (trade name, Nippon Oil & Fats Co., Ltd. 
make) 3g. Furthermore, t-butylperoxy METAKURIROIROKISHI ethyl carbonate 6g was changed 
into 30g, and alpha-methyl-styrene dimer "NOFUMA MSD" (trade name, Nippon Oil & Fats Co., 
Ltd. make) 0.3g was used as a molecular-weight regulator. When [ this ] an example 1 was 
repeated except it and a graft-ized precursor (b) and a graft copolymer (B) were obtained, the 
number average degree of polymerization of the styrene acrylonitrile copolymer in a graft-ized 
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precursor (b) was 1200, and the amount of active oxygen was 0.64 % of the weight. Moreover, the 
graft efficiency of the styrene acrylonitrile copolymer in a graft copolymer (B) was 78.7%. 
Furthermore, the mean particle diameter of the resin currently distributed in this graft copolymer 
(B) was 0.3-0.5 micrometers. 

(Manufacture of an example 3 and a graft copolymer (C)) They are 60g and thermoplastic 
polyolefine system elastomer "Santoprene about the graft-ized precursor (b) obtained in the 
example 2. The DOREI blend of 101-80"(trade name, Made in formation [ Monsanto. 
Mitsubishi, ])20g and the styrene acrylonitrile copolymer "Sun Rex SAN-C" (trade name, Made in 
formation [ Monsanto, Mitsubishi, ])20g was carried out Then, it extruded at 200 degrees C with 
the lab PURASUTO mill-shaft extruder, and the graft copolymer (C) was obtained. 
[0048] At this time, the graft efficiency of the styrene acrylonitrile copolymer in a graft 
copolymer (C) was 36.4%. The mean particle diameter of the resin currently distributed in this 
graft copolymer (C) was 0.4-0.6 micrometers. 

(Manufacture of an example 4 and a graft copolymer (D)) an example 1 — setting — a 
thermoplastic polyolefine system elastomer — a thermoplastic polystyrene system elastomer 
"TR1000" (a trade name, Japan Synthetic Rubber Co., Ltd. make) — moreover, except having 
changed t-butylperoxy METAKURIROIROKISHI ethyl carbonate 6g into 0.3g, the example 1 was 
repeated and the graft copolymer (D) was obtained. 

[0049] At this time, the number average degree of polymerization of the styrene polymer in a 
graft-ized precursor (d) was 850, and the amount of active oxygen was 0.06 % of the weight. 
Moreover, the graft efficiency of the styrene polymer in a graft copolymer (D) was 45.4%. 
Furthermore, the mean particle diameter of the resin currently distributed in a graft copolymer 
(D) was 0.2-0.4 micrometers. 

(Manufacture of an example 5 and a graft copolymer (E)) In the example 4, except having 
changed 300g of styrene monomers as a vinyl monomer into the mixed monomer of 240g of 
styrene monomers, and 60g of glycidyl methacrylate monomers, the example 4 was repeated and 
the graft copolymer (E) was obtained. 

[0050] At this time, the number average degree of polymerization of the styrene-glycidyl 
methacrylate copolymer in a graft-ized precursor (e) was 1600, and the amount of active oxygen 
was 0.1 1 % of the weight. Moreover, the graft efficiency of the styrene-glycidyl methacrylate 
copolymer in a graft copolymer (E) was 61.2%. Furthermore, the mean particle diameter of the 
resin currently distributed in a graft copolymer (E) was 0.2-0.4 micrometers. 
(Manufacture of an example 6 and a graft copolymer (F)) In the example 4, the styrene monomer 
as a vinyl monomer was changed into the methyl-methacrylate monomer, except having used 1 - 
dodecanethiol 1 .5g as a molecular-weight regulator, the example 4 was repeated and the graft 
copolymer (F) was obtained. 

[0051] At this time, the number average degree of polymerization of the methyl-methacrylate 
polymer in a graft-ized precursor (f) was 600, and the amount of active oxygen was 0.12 % of the 
weight Moreover, the graft efficiency of the methyl-methacrylate polymer in a graft copolymer 

(F) was 55.9%. Furthermore, the mean particle diameter of the resin currently distributed in this 
graft copolymer (F) was 0.08-0.2 micrometers. 

(Manufacture of an example 7 and a graft copolymer (G)) It sets in the example 1 and is 
thermoplastic polyurethane system elastomer "KURAMIRON about the plasticity polyolefine 
system elastomer as thermoplastic elastomer. Except having changed into U3190" (a trade 
name, Kuraray Co.. Ltd. make), the example 1 was repeated and the graft copolymer (G) was 
obtained. 

[0052] At this time, the number average degree of polymerization of the styrene polymer in a 
graft-ized precursor (g) was 900. and the amount of active oxygen was 0.12 % of the weight. 
Moreover, the graft efficiency of the styrene polymer in a graft copolymer (G) was 52.8%. 
Furthermore, the mean particle diameter of the resin currently distributed in this graft copolymer 

(G) was 0.4-0.6 micrometers. 

(Manufacture of an example 8 and a graft copolymer (H)) In the example 1, except having not 
used t-butylperoxy METAKURIROIROKISHI ethyl carbonate as radical polymerization nature 
organic peroxide, the example 1 was repeated and the graft copolymer (H) was obtained. 
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[0053] At this time, the number average degree of polymerization of the styrene polymer in a 
graft-ized precursor (h) was 850 t and the amount of active oxygen was 0.001 % of the weight 
Moreover, the graft efficiency of the styrene polymer in a graft copolymer (H) was 0.4%. 
Furthermore, the mean particle diameter of the resin currently distributed in this graft copolymer 

(H) was 0.9-2.0 micrometers. 

(Manufacture of the example 1 of a comparison, and a blend object (I)) Thermoplastic polyolefine 
system elastomer "Santoprene After carrying out the dryblend of 101-80"(trade name, Made in 
formation [ Monsanto, Mitsubishi, ])700g, and the styrene acrylonitrile copolymer "Sun Rex SAN- 
C" (trade name, Made in formation [ Monsanto, Mitsubishi, ])20g, it extruded at 200 degrees C 
with the lab PURASUTO mill-shaft extruder, and the blend object (I) was acquired. 
[0054] At this time, the graft efficiency of the styrene acrylonitrile copolymer in a blend object 

(I) was 0.1% or less. Moreover, the mean particle diameter of the resin currently distributed in 
this blend object (I) was 12-15 micrometers. 

(Manufacture of the example 2 of a comparison, and a blend object (J)) Except having changed 
the thermoplastic polyolefine system elastomer into the thermoplastic polystyrene system 
elastomer "TR 1 000" (a trade name, Japan Synthetic Rubber Co., Ltd. make), the example 1 of a 
comparison was repeated and the blend object (J) was acquired. 

[0055] At this time, the graft efficiency of the styrene acrylonitrile copolymer in a blend object 
(J) was 0.1% or less. Moreover, the mean particle diameter of the resin currently distributed in 
this blend object (J) was 10-12 micrometers. 

(Manufacture of the example 3 of a comparison, and a blend object (K)) It is thermoplastic 
polyurethane system elastomer "KURAMIRON about a thermoplastic polyolefine system 
elastomer. Except having changed into U3190" (a trade name, Kuraray Co., Ltd. make), the 
example 1 of a comparison was repeated and the blend object (K) was acquired. 
[0056] At this time, the graft efficiency of the styrene acrylonitrile copolymer in a blend object 
(K) was 0.1% or less. Moreover, the mean particle diameter of the resin currently distributed in 
this blend object (J) was 13-15 micrometers. 

(Manufacture of the example 4 of a comparison, and a graft denaturation object (D) 
Thermoplastic polyolefine system elastomer "Santoprene 101 -80"(trade name, Made in 
formation [ Monsanto, Mitsubishi, ])700g, styrene 300g, and dicumyl peroxide "Park Mill D" (trade 
name, Nippon Oil & Fats Co., Ltd. make) 30g were blended at 70 degrees C. Then, it extruded at 
200 degrees C with the lab PURASUTO mill-shaft extruder, and the graft denaturation object (L) 
was acquired. 

[0057] At this time, the number average degree of polymerization of the styrene polymer in a 
graft denaturation object (L) was 4.6, and graft efficiency was 40%. Moreover, this graft 
denaturation object (L) was single phase structure. 

(Manufacture of the example 5 of a comparison, and a graft denaturation object (M)) The 
example 4 of a comparison was repeated except having changed the thermoplastic polyolefine 
system elastomer into the thermoplastic polystyrene system elastomer "TR 1000" (a trade 
name, Japan Synthetic Rubber Co.. Ltd. make). Consequently, gelation in an extruder was 
intense and was not able to acquire a desired graft denaturation object. 
(Manufacture of the example 6 of a comparison, and a graft denaturation object (N)) When 
blending in the example 1 of a comparison, except having added dicumyl peroxide "Park Mill 
D" (trade name, Nippon Oil & Fats Co., Ltd. make) 10g further, the example 1 of a comparison 
was repeated and the graft denaturation object ,(N) was acquired. 

[0058] At this time, the graft efficiency of the styrene acrylonitrile copolymer in a blend object 
(N) was 0.1% or less. Moreover, the mean particle diameter of the resin currently distributed in 
this blend object (N) is 10-12 micrometers, and did not have the blend object (I) and great 
difference of the example 1 of a comparison. 

(Examples 7-10 of a comparison) It replaced with the graft copolymer and the thermoplastic 
polyolefine system elastomer (TPO), the thermoplastic polystyrene system elastomer (SBC), the 
thermoplastic polyurethane system elastomer (TPU), and the acrylonitrile styrene copolymer 
(AS) were used independently, respectively. The presentation of each example of a comparison 
is shown in a table 2. 
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(Manufacture of the example 11 of a comparison, and a graft copolymer (S)) In the example 1. 

although the example 1 was repeated except having changed t-butylperoxy 

METAKURIROIROKISHI ethyl carbonate 6g into 45g, gelation in an extruder was intense and the 

desired graft copolymer was not obtained. However, the amount of active oxygen of the styrene 

polymer in a graft-ized precursor was an amount exceeding 0.73 % of the weight. 

[0059] In addition, the code in a table 2 expresses the semantics of a degree. 

O: TPO "Santoprene 101-80" (a trade name, Made in formation [ Monsanto, Mitsubishi, ]) 

P: SBC "TR 1000" (a trade name, Japan Synthetic Rubber Co,, Ltd make) 

Q: TPU "KURAMI kuron U3190" (a trade name, Kuraray Co., Ltd. make) 

R: AS "Sun Rex SAN-C" (a trade name. Made in formation [ Monsanto, Mitsubishi. ]) 

Moreover, the object sex-test result of the resin manufactured in examples 1-8 and the 

examples 1-10 of a comparison and the used resin is shown in a table 1 and a table 2. 

[0060] In addition, the examining method is as follows. 

(1) Tension test : JIS K630K2) BIKATTO softening temperature : JIS K7206 (3) fluidity (spiral 
flow) 

It equipped with the metal mold which has semicircle-like phi4.8mm spiral slot in an injection 
molding machine (the product made from Tabata Machine industry, TS-35-FV25 mold) in the 
molding temperature of 1 80 degrees C. And on conditions with the injection speed of 95%, an 
injection pressure [ of 1000kg/cm2 ], and a die temperature of 40 degrees C, injection molding 
was performed, the fabricated spiral die length was measured, and it considered as the fluid 
index. 

[0061] (4) Existence, such as the flow mark of the front face of the appearance mold goods of an 
injection-molded product, surface deterioration, a silver streak, and a blooming, was judged 
visually. 

[0062] criterion O: — the flow mark, surface deterioration, etc. are completely nothing — those 
of an 0:some with the flow mark — [0063] with intense x:flow mark, surface deterioration, etc. 
[A table 1] 
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[0064] 
[A table 2] 
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[0065] As shown in a table 1, each **** fracture point elongation is 360% or more, the **** 
maximum strength is 198kg/cm2 or more, and the graft copolymer of each examples 1-8 
acquired by this invention is excellent in a mechanical strength while it is excellent in flexibility. 
Moreover, since BIKATTO softening temperature is high, it is good, and since the spiral die 
length of spiral flow is also long, it is excellent [ thermal resistance ] in fabricating-operation 
nature. In addition, it excels also in the appearance of mold goods. 

[0066] Furthermore, in the examples 1 -7, the predetermined graft-ized precursor was prepared, 
and since melting kneading was carried out and it was made to graft-ize, at best moreover, graft 
efficiency was able to manufacture the graft copolymer by easy actuation. 
[0067] As shown in a table 2 on the other hand, with the blend object of the examples 1-3 of a 
comparison, **** fracture point elongation and the **** maximum strength are low, flexibility 
and a mechanical strength are missing upwards, and the appearance of mold goods is also poor. 
With the graft denaturation object of the examples 4-6 of a comparison, a moldability may be bad 
and may become poor [ an appearance ]. In the examples 6-10 of a comparison, flexibility, 
thermal-resistance, mechanical physical-properties, and fabricating-operation nature and one 
property of the appearances serve as a defect. 
[0068] 

[Effect of the Invention] As explained in full detail above, according to the graft copolymer of the 
1st invention, the effectiveness of excelling in the appearance of thermal-resistance, mechanical 
physical-properties, and fabricating-operation nature and mold goods is done so, maintaining the 
flexibility of thermoplastic elastomer. Moreover, according to the manufacture approach of the 
graft copolymer the 2nd invention, the outstanding effectiveness that graft efficiency can obtain 
highly and easily the graft copolymer which consists of a thermoplastic-elastomer segment and a 
vinyl system polymer segment is done so. So, this graft copolymer is very useful as a molding 
material, a modifier, a compatibilizer, etc. in the field of autoparts, the electrical and electric 
equipment and electronic parts, other industrial components, etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Procedure amendment] 

[Filing Date] March 7. Heisei 12 (2000. 3.7) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The graft copolymer characterized by having the polyphase structure in which the 
dispersed phase of a 0.01-5-micrometer detailed particle was formed into the continuous phase 
in which it becomes from a thermoplastic-elastomer segment and the vinyl system polymer 
segment whose number average degree of polymerizations are 5-10000. and one segment is 
formed of the segment of another side. 

[Claim 2] Thermoplastic elastomer It is a vinyl system monomer and a copolymer with radical 
polymerization nature organic peroxide, and is 0.003 - 0.73% of the weight of active oxygen. It is 
the graft copolymer equipped with the above, and is characterized by having the polyphase 
structure in which the dispersed phase of a 0.01-5-micrometer detailed particle was formed into 
the continuous phase in which one segment was formed of the segment of another side. 
[Claim 3] a kind of vinyl [ at least ] system [ as which said thermoplastic elastomer is chosen 
from a polyolefine system elastomer, a polystyrene system elastomer, and a polyurethane 
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system elastomer ] monomer as which it is a kind of elastomer at least and a vinyl system 
polymer is chosen from a vinyl aromatic series monomer, an acrylic ester (meta) monomer a 
cyanogen vinyl monomer, and a vinyl ester monomer — and — and the graft copolymer 
according to claim 2 whose number average degree of polymerization which has 0.003 - 0.73% of 
the weight of active oxygen it is a copolymer with radical polymerization nature organic peroxide, 
and is the polymer of 5-10000. 

[Claim 4] the monomer which has a kind of vinyl [ at least ] system monomer as which said 
copolymer is chosen from a vinyl aromatic series monomer, an acrylic ester (meta) monomer, a 
cyanogen vinyl monomer, and a vinyl ester monomer, an epoxy group, a hydroxyl group, an acid 
radical, an acid, an acid-anhydride radical, or an amino group — and — and the graft copolymer 
according to claim 3 whose number average degree of polymerization which has 0.003 - 0.73% of 
the weight of active oxygen it is a copolymer with radical polymerization nature organic peroxide, 
and is the polymer of 5-10000. 

[Claim 5] The manufacture approach of the graft copolymer characterized by carrying out 

melting kneading of thermoplastic elastomer and the graft-ized precursor with which the number 

average degree of polymerization which are a vinyl system monomer and the copolymer of 

radical polymerization nature organic peroxide, and has 0.003 - 0.73% of the weight of the 

amount of active oxygen consists of a vinyl system polymer which are 5-10000. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0006 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object the graft 
copolymer of the 1st invention consists of a thermoplastic-elastomer segment and a vinyl 
system polymer segment whose number average degree of polymerizations are 5-10000, and it 
has the polyphase structure in which the dispersed phase of a 0.01-5-micrometer detailed 
particle was formed into the continuous phase in which one segment is formed of the segment of 
another side. 

[Procedure amendment 3] 
[Document to be Amended] Description 
Qtem(s) to be Amended] 0007 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0007] The graft copolymer of the 2nd invention Moreover, thermoplastic elastomer, They are a 
vinyl system monomer and a copolymer with radical polymerization nature organic peroxide. The 
graft-ized precursor with which the number average degree of polymerization which has 0.003 - 
0.73% of the weight of active oxygen consists of a vinyl system polymer which are 5-10000 It is 
the graft copolymer which consists of the thermoplastic-elastomer segment and vinyl system 
polymer segment which are obtained by carrying out melting kneading. One segment is 
characterized by having the polyphase structure in which the dispersed phase of a 0.01-5- 
micrometer detailed particle was formed into the continuous phase formed of the segment of 
another side. The graft copolymer of the 3rd invention is set to the 2nd invention. Furthermore, 
said thermoplastic elastomer It is a kind of elastomer chosen from a polyolefine system 
elastomer, a polystyrene system elastomer, and a polyurethane system elastomer at least. A 
vinyl system polymer A vinyl aromatic series monomer, an acrylic ester (meta) monomer, at least 
a kind of vinyl system monomer chosen from a cyanogen vinyl monomer and a vinyl ester 
monomer and — and it is a copolymer with radical polymerization nature organic peroxide, 
and the number average degree of polymerization which has 0.003 - 0.73% of the weight of active 
oxygen is the polymer of 5-10000. the monomer in which the graft copolymer of the 4th 
invention has a kind of vinyl [ at least ] system monomer as which said copolymer is chosen 
from a vinyl aromatic series monomer, an acrylic ester (meta) monomer, a cyanogen vinyl 
monomer, and a vinyl ester monomer, an epoxy group, a hydroxyl group, an acid radical, an acid. 
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an acid-anhydride radical, or an amino group in the 3rd invention — and — and it is a copolymer 
with radical polymerization nature organic peroxide, and the number average degree of 
polymerization which has 0.003 - 0.73% of the weight of active oxygen is the polymer of 5-10000. 
Moreover, the manufacture approach of the graft copolymer the 5th invention is characterized 
by carrying out melting kneading of thermoplastic elastomer and the graft-ized precursor which 
consists of a vinyl system polymer whose number average degree of polymerizations which have 
0.003 - 0.73% of the weight of the amount of active oxygen it is a vinyl system monomer and the 
copolymer of radical polymerization nature organic peroxide, and are 5-10000. 
[Procedure amendment 4] 
[Document to be Amended] Description 
Qtem(s) to be Amended] 0023 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0023] The particle diameter of the segment currently distributed is 0.01-5 micrometers, and its 

0.05-1 micrometer is desirable. When the particle diameter of a distributed segment is less than 

0.01 micrometers, or when exceeding 5 micrometers, there is a possibility that many physical 

properties of a graft copolymer become inadequate, for example, an appearance may get worse 

or mechanical physical properties may fall. 

[Procedure amendment 5] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0068 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0068] 

[Effect of the Invention] As explained in full detail above, according to the graft copolymer of the 
1st invention, the effectiveness of excelling in the appearance of thermal-resistance, mechanical 
physical-properties, and fabricating-operation nature and mold goods is done so, maintaining the 
flexibility of thermoplastic elastomer. According to the graft copolymer of the 2nd invention, in 
addition to the 1st effect of the invention, graft efficiency and productivity can be raised. 
According to the graft copolymer of the 3rd and the 4th invention, while a mechanical strength 
and thermal resistance are improvable in addition to the 2nd effect of the invention, the 
dispersibility at the time of blending a graft copolymer to other polymers can be raised. 
According to the manufacture approach of the graft copolymer the 5th invention, the outstanding 
effectiveness that graft efficiency can obtain highly and easily the graft copolymer which 
consists of a thermoplastic-elastomer segment and a vinyl system polymer segment is done so. 
So, this graft copolymer is very useful as a molding material, a modifier, a compatibilizer, etc. in 
the field of autoparts, the electrical and electric equipment and electronic parts, other industrial 
components, etc. 



[Translation done.] 
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X h7-t<f§, 

[oo i 2] x^x h^-t tx^ffl^tiH^ft^-r^ 
50 tztbiz^ ^U^O^^S^«:3A^to«e^S(D>!)<^$ 



3 

[0 0 13] fiftpTSS^'J^L.^-f >|I7X h 

[oo 1 4] BHga/Kgx^u^^x^x h7-lt &u 
< 1 1 1 ooe-^iKf§i*©i^i:, 

SrW&msi* it <d => > y <L&m&i*v fc o r t t » l . 

[ooi5] ^a-y^^M&i*(D«l3Slco^-Cl^lz^ 
fgl*fc<, (A-B) nm. (A-B) n-ASXI* 

(a. b> n-cm<ni*?H-Qtj&mv2h 0 A 

0f-X^L/>. o->f^Xf L/>, m-y^/ux 

[0 0 17] ?p ^^m^ttaJSS^tt^Slii 
0. O00-8O0. OOO^SffK, £*IC$?£L 
<l*50, 00O-60O, OOOtfci, yfc. 

*y ^ xw&<**p<D ex>u5f gsi^fi^^ei* 5 - 6 o 

[00 18] Bi|gE#U^L'$>&x^x h^-£j*. S 

[00 19] COg&RlStitfU^USVX^X K7-0) 
h) . tf'ja^D^* ^'JXf 3-JU % 

y;p-;u/j:±:/><fc& 0 $fe&tt?'j:3— Jllcl*. x^ 
i. 4-^^>i/^-— ;u, i. 6 

£LTI*, h'Jl/>v-fV*>7^-h. 4, 4-v?x 



(3) W6-2 5 64 4 0 

4 

>>h$ffefi!tU Sffi^'j3-/Uty-rvv7^-ht' 

[0020] f&oT2&t£7tf»J^U£ >x^x hv— 015 
V^tt^Sl*. tf£L<l£5, O0O-5OO, oo 
O. ^iCtff^LOSI O. 000-300, OOOT 

I*. Attttcitt* x^lo. &S&x^u>«*_is/^ 

^ae^fux >>p>ux*-u> % ff-tixtu> 
mx.\f <x-* 7^UX^U>. a-X^;uX^U>^0)tf 

7f »Jvu&*, L < (i> £ £ M;w&cDi&Sit3& i ~7<dt;u 

x^;u-, ^pe^u-. -rv^ae^-, y*)\, 

-„ ^M^/u-. 2-tKn^vifji- 4 2-tK 
p*v^a f;u-^<D 7^'JiHlixf;i,fg 
ft. 7? U P- h 'JJU*, L < I** £ 9 'J P- h V;lS?CD 

'J^7 5W 7^'J^75Kfi^ 

5 K^(D7l/-< 2= K5i. 7^^-/-, v? — XX 

<*. y7^te-^iM^e-JHXfiU$g{*A< 

[0021] ^ic, tf-;u^§)^mfi(*xii 7 
30 * g;u|$xx«r;uitifi{*£ 5 o®S%iil±m^LTf#S> 

^bf^flSl$ii|:5 0~1 OOlfi%&0:y7> 

t*x;ui$ig# o ~ 5 o Mfi%^ f> <t £ e-;u*m^f* 
[0022] z(D9tmvi^tf^y h&m^fti** SftpJ 

T'&afcf-n^ffi^tt-b?'* > hXiigftBi^tix^x h 
50 IS^*<»^Ltv a 



(4) 



fSBE 3 ? 1 6-256440 



[002 3] #fifcbT^6*?-> > h<7>t&^f£li. O. 
0 1~5/im/)^$L<s O. 0 5-1 //m/)<$bl:» 

e^te /><<st l tz y -r * £ **i * o 
co 02 4) co?^(7)^77 

— ^M^ttOS* 3 ?*^^®!* 5-1 o o o o , L 
< I* 1 0-5000. fi*,tf£L<l*1 0 0-2 00 0 

#1*. ®¥*9S^S/><1 OOOO^g^lii, j§ 

[0 0 2 5] C<D^^(7>^7 37 h^S^i*li. f»pj&tt 
I7X h7-ty^ > h/)<$f£L< 1*5-9 5Jtfi%. 
^bl:}?*L<li2O~90H%, &t»£L<l*5 
o-9 0lS%^b^Stfl)t«i.*o ftoT. fc?xn,& 

»*L<I*8 O - 1 OSfi%. St»£L< 1*5 0-1 
0ffiS%T?fe* o 

CO O 2 6] SftpTMttX^X h7-t^> > K^5IS 
<H>*&V&Z>£, *l*ttA^+»t^ytff*L< fcl*. 
ttRTffltfex^X h7-ty> > h#9 51§%£ 

C0027] ca>*wo>^5"p KAadi**»ift-r*B5 

CO 0 2 8] JUT. d^0y7 7h^I^|jil 
x OOffifigfl£*lzS8?Sii-L<fc£ <> »J 

ic. i: 1 1 «a>e~;u^gi*s-4 o oasepic 

&0?ME«n*ft. TgB-fi&xt (1) XI* 



* (2) T7***t&^^*iua^tt^r«iaB»tl*ia)i«x 

LTO. 1-1 OMS^. 1 OB*rnO>^H&!£&*fe 
^CD7>^^Jg*< 4 0-9 O^-C&S^ JlrSMMMI 

ttl 0 0Sg6UIC^L.X0. 0 1-1 OlIfflt$i§fl? 

[0 0 2 9] fit. *yi>±)i'm&M&ffta>ftMtfmK 

L<*>T. ^7 MbHiJ®<*$436„ 

COO 3 0] C<D3R£^(Dy57 MtBiJffiftl*. *to*lZ 

0. 003-0. 7 3ffiS%£^UTLv&C<b*<*f£ 
Lt^ C(75JS14S^a^O. 0 0 3i§%^t'$>^ 

<ts ^77 HbnJiffittoy^:? h4bfig/>^igrc<STLT 

20 «£L<fcl> 0 O. 7 3mg%£jffi*.*:ig^, <f 

5 7 hibO>BS>r;KO^f«/)<^<^oriT*L< ^t^o 

* tf> * C £ IC J: o T^W-t 6 C t f)<V * 

C0031] ^tN-c, 7 Mbiftffil*£ 100-30 

t»*Lt^tt^77 Hbrflffi<*£jSmTUS«L-C*3 

Co 03 2] fiij£-{&it (i) ta$*iS7v*;H^ 
t£*r«igi8<bl$3i*. *aMb£&-e&6 0 
Co o 3 3] 
Ubi ] 



CH 2 = C-C-0- (CH 2 - CH-0) 

I 

R 2 



I 



Ri 0 

[003 4] R f f**£I£^-;RI*£3SSM ~Z<D 

r;u+^S. R a {**£iI^Xf*y R, &tfR 

„ li^H^ft&SI© 1 -4<7>7;M^U£. R 9 ttgtm®. 
1-1 2 07;MniU&. 7iza, 7/^^7i 
x;ug|Xiim^»3- 1 2(Dy^D7^H^^t. 



-c-o-o-c- 
II 

0 



I 

R4 



mli 1 xi±2-e&6„ 

[003 5] BHE-fia^ (2) "CS^tl^^v* 

[O O 3 6] 
[<t2j 



C H 2 =C-CH 2 -0 

L 



(5) 

(CH* - CH-0) » 
I 



^Bfl¥-6 - 2 5 6 4 4 O 



8 



Rb 

I 

C-0-0-C-R,o 

II I 
O R 9 



[003 7] xW, R 4 ii^^^-Xli&^a 1 ~40> 
7JU*;U£ % R 7 l***^*!***^*. R, AtfR 
. lA-e-tv^ffilRS 1 -4 07i^H, R f0 l*J£3i«fc 
1-1 2£>7 ,P JU*-;U&. 7i-/H, 7^U+JH^7i 
->UX(ii^^Sl3~ 1 20)v^O7^^;u^^Tjt-r o n 
1*0. 1XI±2T&6 0 

[0 0 3 8] -fiftSt (1) V&£*l&^i>*)\,n&feft 

*^>7? »J P-f P^>X*iU:fc — Ttf ^ — h, t-"N* 

•jn-f p^>x^u*j — K p--rv^atf^u^ 
5M;^^v7^ »J p-<p^>x^/u2i — h. 
t - ^ju^m,* * >y g p-< p^x^urt — * 

h. t -75J^I/t^v> ^ 'J P-< P^vXf 

;u*i — h. t -^*-*>^"<;u:*-*-*>> s ^ U Q-r 

P4'>if;u*- h. 1.1.3. 3-f H5> 

^;u^^;u^^^^->> * ^ p -< p^-^x^-^*— 

■J P-fP^ylf^- Tff*— h. t - ^JU'-WU;*- * 
y>^'jD<p^>If^-^-h, t -7 5iU 
"</U**->7^ 'JP^P^ri/X h^i>X^;U*-7tf^- 

X^JU*— K 1. 1. 3. h^^^^U^ 
^Jl^M^^T* 'J P-f D^vl h^i/If^-^ 
h. ^5^mv7^JD<Q^vIh + yl 

7^'JD'fD+vth^vIf^- *t<*— h. t 

K t -7 5;^mv>^ 'jP-fD + vI 

^'jD^D^>ih^>if^-^-h, 1. 
1. 3. 3 - f h 7 > f ;^il/t+y > ^ 'J □ 

y> $ >? 'J P< yl h+vlf j^-^- p 
--f V^P tf;U^7 S^I/t+y^^^'JP-fP^yX 

h + ylf^- — K t-^JU"^*-*-^? 
•jP-fD4W7^Pe/^-^-h, t -TSJU* 
m^^JP'fP^y'f V^P tf/u* — K 

t -^v/i^u^^r^ gp^p^y^ v^ntf^ 

^— K 1. 1. 3. 3-f ^^T^^^f/U^ 



;u*^>r ^ 'j p< p*w v^ptrju*-* k 
? s^u^u**^? 'Jp-fp + W v^p xi)\,+s— ffs 
*— k p v □ s t + y 7 ^ 'j p -f 

10 o + Wv^D^-^-hs t-^^U^;u^-+ 
y^^^'jP< P*W V^Ptf^fc-Tt?*- h. t- 
72iW^y> $ ^ »J p-< a^r-X v^p tf;u*i — 
K t - A^y^^t+yy ^ ^ 'J P< P^y 
-f V:?P tfJUrt-;tf* — K 1. 1.3. 3-^h^> 

2>— K ^^^^t^yy^^'JP-fP+W 

v:?ntf;u;fi — tK*— K p-<v^pe^5M;i 
$ ? 'jp>fp^W v :7p tT/ufc— 

20 [0039] -fiftxt (2) v&ZH&it&tek 

lti*. t -^^;u^^^^^>7";;u^— n**— K t 

-75/l/'<^y7 , J^-^- h. t 
'OUtJ-^T — h. 1. 1. 3. 3-T-h 

7^f;^fM;i/t^y7'j;^- h. P -* 

>7 — K t -^^;u^;u^-^*>> * 
h. t -T^)^)^^-^^^ *))Vh — 
-K t -^^u^/u**.^ $ M;u* — — h. 
1. 1. 3. 3-TK7/^^f^Ut + y^^'J 

K ^5;^my^'J^- K t 
-^^^iu^-^^T'JP^x^^u*— h. t- 
7 5^l,t+y7 , JP + yif^-7K^-h, t - 
^+yi^my7 , JP^yxf;^-^-h, t 
-^t^U^U**-^ ^ 'jP+ylf^-^- h. 
t -7S^my^ 'J p^>x*;u*>— ?tf^— 
h. t £ U p^^x^-ju^j— Tff 

^— K t-^W+y7'JP^WV^a^ 
ft— 5t^^— h. t-75^my7'JP^WV^ 
40 ne^-^-h, t-t^yMmy7'ja + 

V-< V^Pe^U*— K t -^^^^iU^^rV-^ 
^'jP^rWV^Pe^-t^-K, 1-7 5MJI, 

^■'>;u^;u^-^^> ^ p ^^>-r v^p e;u^3— 

[0 0 4 O] tf>T?t»*L<li. l-yTJVUlsTT^i, 
7^'jQ'fD4ylf/^-^-h 1 t-^JI^U 
y> ^ ^ U P-f P+yXf h, t -7 

f;i/^+y7'J^-^^- K t -^JU^JH*- 
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[oo4i] zommo)??? h*s^<*i;t3£smic{g 

ti&tzth, SttHdtff2;£. *Pttifi&ffe;£, 

[0 0 4 2] CCD^SBCD^:? h^M^t*fiffe<D 

[O O 4 3] 

•vh;KD7f>L/XSSt-h^l/-^ ^2 500 

h^u>ioi-80j (iSS*, Hg^^-y-v Mbfig 

(ft) ft) 700 g$A*l, ttf&Lfco 

[0 0 4 4] SII^. 7V*)H^tefiiltLT©'<>'y 

(fc) 5?) 1. 5g. ^*;uS£-t4W«iSgMbto<kL 

T t -^JfCjUft- $ 0 'jQ-fD+i/I^- 
h 6 g$t'^$S«;t Lt©Xfl/>30 0 g 

[0 0 4 5] 3fc|C % mm&Q 0-8 5°C|C±(f % ^OiS 

y^Mtiim* (a) zo)*?? himmit 

(a) ^<7>X^H/S^^gf^X^;u-CtttilL. Y/U 
/^5l-V3>^P7h^77 (GPC) iz«fcy»¥ 

fct^^ 0. 1 31S%-C3?nt: 0 &l*T?, C0>y^ 

( (*) maMJHftSSftfflS) tr2 0 0 < tlzT»LlliL. 
Ht5£$l*-&w tic,*: h^S^f* 

(A) 

[0 0 4 6] Z<Of=,Z> (A) 
SISSfflrjEOL JSM T300J (B^B^ 

(») a?) i^yasTLfctc^ mso. 3-0. 

tZo 

[0047] zotZ^Tlsism-SftW^y k 



(6) «mi¥6-2564 40 

10 

mmmz. ^7h#i^i* cb) oagit) suften 

ICfcl*T\ t*-;U*t»t Utfl)Xf U>f fft3 o o 

g $-x^u>^g^2 io gt 7* y p- h yjupstt 
gOgirtDig^^fi^lz^SELfco 

;Ut*->Kl. 5gJv-3, 5. 5-hU^f^ + 
■fry -OU^U***, K a*f ju3 5 5 j 
B*;*fl& (fc) 88) 3 s lzmWLtz 0 £*>\z^ t-^-F 
;i^M-**>j« * -7 y n ^ D **>x?-;ua— tf*— h 6 

10 g^30gi;siu #*mmmmtL.T<x-**>\,x 

fU>^7-f/77-MSDj (RS*. B4cM 
(**) 53) 0. 3 g ^fflLf: fl ^Hfeinii. MglHi 
£tt y«LT*^ 7 MbiiOW* (b) &t/?7:7h*fi 
&(* (B) £1#*=ca>4: £ % y^?MtWHe{* (b) 0> 
■t"©*^ u>-to y p- h y ^*££-{*a>»3pisffi£- 

&l£i 200. ;Sf£®Stfil*o. 6 4Sfi%T?fcof- B 
^7h^<* (B) ^cox^u^-r^yp 
- hy;u^s^cD>f^^ hsa^ii 7 b. 7%-e^o 
z<n7=>z> hxm&i* (B) ifclctfttLT 
20 l^&ttlflStf^tStt^&UfcO. 3-0. Qum-e&^tz* 

xmt^^v hitmmp* (b> jeog^ ^piisiitk 

'itt/70^l7X h7- r-9-> h^L/> 101- 

soj (Kfi€s =5^>^> HbfiK «*) SI) 2 o g 
<hs x^u>-t^ y p- h y ^ASdi* r-y->u-v>? 
^san-cj (RA«« =S^>-9-> h-rtfiS; (m 

W 20gt$Kl/-f^U>KLfc 0 -e-<75». ^7t<^7 
X hS;i,-tt»tll«T7 2 0 0 e ClCT»LaiL, ^77h 
^lal^ (C) &®t-o 
30 [004 8] Z.(7)<t^. ^7 7h^«: (C) <p<DX 

6. 4%-Cfcofco ^7 7h^«: (C) 
WH,Xl*&1tim(DWi£m*WtO. 4-0. 6x/mT?fe 

(^fig^4, ^7 7h^«: (D) 0>&it) SISgffli 

RT&te?Ky x^u>^x^^. hT— rjRi oooj 
(ffiS*. B^«aA («e) S) iz. Htz t -^^;u 
^;u^-^ri>> 7i ^ y a < a^->x^;u*— h 6 B 
40 $0. 3 gKgMLfcU*!*, I^te«qi MyfiLT^ 
(D) 

[0049] Z0)t£. <?*?Z>himWi* (d) d=(7)X 

^u>M^<*^a^i^s^s»±8 so. mtemmatt 

(D) *OX^U>M^i*<75^^3? h3«!^li4 5. 4% 
T?fe^)fco £^>|-. </77h^«: (D) «|C7>SIL 
tl>4«BO^|ftf8ttO. 2-0. 4wmT?fco 

^^^h^ffl^i* (E) (DSJjg) S?i6Sei4 
50 lcfcL>T. e^fg«:tLtfl)Xfl/>ifi«:3 0 0 



11 

ifiSi* 6 O g (BjE£i|iSttlz££ LtzVL9U*mi&m 4 £ 
^ySLt^^h^l* (E) £f#fc„ 
[OO50] C<D<t£, ^ 7 ? Mbifflffi<* (e) 4><DX 

^ u>- > * * »j ;u&^ u v;u^m&i*(7>a^^m^ 

J£l±1 6 0 0. ;*5t4&#tfiteO. 1 1li%-C&ofc, 

^^^h^ffi^<* (E) *o>x^u>-;<** y 

^K^'Jv^I^^^ KSb^l*6 1 . 2%-C 
?5:?h*ffi^{* (E) *IC>mLT 
l^<SgS<0^t^|a^gl*O. 2-0. 4/imT?feofc, 
(H^6. ^7hftl^«! (F) OSJit) ^JSfi^4 

4^ysLr^^7 h^M^i* (f) 

[005 1] C(D<!:^^77 Mbii»jffii* (f) ^ff)** 

^ 7^uS#t*0>$ft¥t$ffi£-&i*6 o o. iStt® 

(f) *<j>**o *))um*T)\,m&t*<D7^? y*®m 

1*5 5. 9<H>T'for>tz 0 $^>IZ, Z(D^7^h^2^ 

(F) «fl:^Lr^^SOT^gtto. 08- 
O. 2 /J mT?$)Otc 0 

<^fig<9i7. h^m^<* (g) 0>ssut) nfemi 

X h7- r^75D> U3190J (®^«. ^^U 

(#) $4) ic^s&tf-ia^(±. giB£«i s^yigLt^ 

^ (G) 
[0052] Z<Dt£* <ff? hitmmi* (g) *<DX 

*is^m&i*o)&¥t%m&mt9 oo. ^te&gssi* 

(G) *0>X7*LOM^tttf>>f7? h5%^l±5 2. 8% 

-efc^f-o £ z<nv~>z> h^m^<* (g) ihct* 

(3iJm«8. ^:?h*m£i* (H) <&3£ig) 3Sj&g#li 
f + v ^ $ ^ 'J P D^r vxf h 

(H) £»fc. 

[0053] ZtotZ* 7^?h<tm®i* (h) *tf>X 

fU>W(»fl)»^I^Sl<8 50, ;S11&8SSli 

0. OOllg%T?3jofc, ^7 7^1^1* 

(H) U>fi^i*©y7 7 h3ft?f±0. 4%T 

feofc 0 £*>u, z.<r>7=7i h&n&K (h) *i=5Hft 

LTt^OT^TOtll^aiiO. 9-2. OumV&i 

Utttfli. 7u>K1t (i) coSit) 
i/^-f >^i7A h"7— r^>h^u> 101-8 
oj =St>^>hM (*) SS) 700 g 



(?) t#BB¥6-2 5 6 4 4 O 
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SAN-Cj = g^>-*> KHtfiJt (ft) 8S) 

«ltffctl«7?2 O 0°CI:iTf? LWU ?U>K<* (1) * 
[0054] CCD±:#. 7U>K{t (I) 

-r 7 «j o - h 'j ;^l^07-7 7 hSS^ii o . 1% 
UlTT:&otr Q C0>?U>Kit (I) 

X^&mma>¥-*$tiL*&\* 1 2-1 SymTfe-ofzc 
10 (ttK«2. ^U>Ki* (J) <09?ig) ^RTStt^'J^- 

xh^-rjR ioooj (fS6*. H*^iKa*A 

u>ki* (J) &mtz 0 

[005 5] Z(Dk£ % ?U>KflE (J) «fO>X^U> 
-T^7 tj D — K 'J^I^0^7 7 h&}5£(iO. 1 % 

20 >&x^x h-7-$^Rjsni^';^u^ >^i^ 

X h7- T>7 ^ S □ > U3190J dSNS*, -fr^u 
U>K<* (K) £t37co 

C005 6] C(Ot$, 3?U>K<* (K) *<7>X^U> 
-r<7'jaz: h«J>U^S^«:(D^7^ K^liO. 1 % 

rt>*tiS8icD^^iia^siii 3~i s^m-e&o^o 

(ltK«W4. ^3?hgEtH* (L) <Z>8Si&) S&TSI&tt* 
•Jti/7<>^X7X h7- r-y-> h3fu> 1 o i - 
30 8 0j (©a*. Hg^e:-'^ Hbfifc 8S) 700 

^7 5;udj (^fp«. a^tt^ (**) 30gt^7 

0°C|cr^U> FLf-o ^(D^, 5^7Xh=;i,-« 
Wt±l«|-C2 0 0 0 CUT»LaiU, ^^^h^tttt; (L) 

[005 7] ^<D£2. ?^7h&&tii (L) 4><7>X^ 
U>S^I*<DSl 5 F^SB-Sl±4. 6. ^/^^ hja^l*4 

o%-efeofco z<D?^z> h^tn* (l) 

40 <*t<£fci5. y^^h^ti^ (M) (75^) SftpTSttTK 

X^^h-7-TTR 1 000J (^p^^. B*&tilzi 
A («) S) ir^Lfc^nf*ltlS«4$^ySLf-o 

(tt^tme. v^vhU&K (n) (ossig) it^ffliiz 

r/^-7S;uDj (ffiS*. B**ffi $) io g 

50 (N) £?S*;o 



(8) 



^K?^6- 2 5 6 4 4 0 
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[0058] ZCDtg^ :?L/>K<* (N) ^(OXf U> 
laT-C&ofz. -£tz, ZftZ? ls> (N) ^IC^gfcL 
(91 1 ^^L-> K<* (I) ^^H^/cf^of-, 

(itK«7~io) >/^? b-&m&mz<tx.x s to*im 

ti?K'JtL/70^X7Xh7- (TPO) , f&pJMte 
^'j7fU>$l7XK7^ (SBC) % ^nTStt^U 
^U$>£X^Xh^7— (TPU) a^T^'JP-h'J 

;u-x^u>#m£<* (as) &*ti?*im&v&mi. 
(ttKCT 1 1 . ^7 h^ia{$ (s) o>&&) mmm 

x^;u*-tf*~h6 g£4 5 «lcMLfcBWi««i 
[OO 5 9] fcJb\ m2IZ&n{>t&mt#lO>Ml*$:& 

+. 

O : TPO T-y-> 101-80J (SS&£. 

= HtfiJt (**) 88) 

P:SBCr T R lOOOj (&&£„ B*£-f£aA 
(*) SSI) 

Q:TPU^7S^Q> U3190J (fSS«. * 
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R:AS r^L,. y ^ SAN-Cj (fSSfc.Hg 

^>-y-> Hbtft can so 

- 8. ttR«i ~i oi?83&i.fcatJB % 

[0 0 6 0] fcfc, Mttatt*0)J:?Tfc6. 

( 1 ) 3!5§8it® : J I S K 6 3 O 1 
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